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-5 Claims.

~The present mnvention relates to dynamemeters
and it has particular relation to such devices-em-
bodying an‘improved -spring mounting arrange-
ment. :

“Dynamometers-designed: for-measuring the eut-
put, bearing friction, windage, or the-brush:fric-
tion-of rotating-machinery are generally subject to
‘the disadvantage: that-the friction or-lost motion
in*the dynamemeter-mounting affects the results.
The ordinary bearing mounted -dynamometer -is
an-example -of-the-prior-art-in which this cendi-
tion-exists. According to the present invention,
‘however, an elastic mounting-arrangement is em-
ployed which substantially eliminates friction and
other lost motion from the results-and thug per-
mits accurate torque and power determinations.

“In one form of apparatus -according to the
present invention a dynamometer driving motor is
elastically supported ‘from a stationary base by
means . of crossed spring members engaging its
casing. These spring members are angularly
flexible in a plane perpendicular to the shaft of
the motor.and thus react to its torque output.
The device undergoing test is connected to be
driven.from .the motor by a.pulley.and belt ar-
rangement .or the like with the result that the
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an-improved spring mounted-bearing dynamoni-
eter. - : .

~Other-objects and advantages of:the inventio
will -appear-from the-following-detailed - deserip-
tion -read in -connection with the-accompanying
drawings inwhich:

.Figure-1 is-a‘Tront elevational view of-apparatus
adapted to-meastre-the power-consumption.of:a
textile-spindle -and:bobbin -assembly;

“Pig. 2 is-awside elevational view of theapparatus
ofPig. 1 with pertions thereofin:section and:taken
along the line:IT—II of;Fig.1;

‘Fig. 3.is 4 planwview.of:the. apparatus.of Figs.
1.and 2;

Fig. 4 is an elevational view of a modified form
of the invention; o :

,:Fii..fﬁ 4s.aview:taken.along the line V—V.of
Fig.4; . :

Fig. 6 is:a. front.elevational view with portions
cut.away of equipment adapting the invention: for
the-measurement: of bearing friction;-.and -

Fig. 7.is-a sectional view of the apparatus .of
Fig. 6 taken. along the line VII—VII of Fig. 6.

Referring to Figs. 1,:2 and 3, which.illustrate
the invention applied to apparatus for measuring

. the power consumption of a textile spindle and

easing .is .deflected .about its axis to.an extent .

depending. upon. the power or torque supplied and.
the characteristics of the spring mounting mem- .

bers. These spring members. are arranged so as
tosintersect. along the: axis. of .the motor and the
device may be calibrated so that the torque output
is:a linear funetion of the deflection of the casing.
Instead. of measuring the amount of deflection it
is,-0f course, possible to apply balance weights or
the :like :thereto -in . oppesition to the induced
torque. It -will thus appear that the elastic
mounting. of the arrangement eliminates bearing
friction -and lost -motion :as preyiously pointed
out.

It is accordingly.an object of the present inven-
tion:to: provide.a novel dynamometer which is ca-
pable -of ;furnishing measurements of improved
accuracy.

It is-another -object of the invention to provide

a-novel:spring mounted dynamometer wherein the

-regction-of -the spring mounting provides:an in-
dication-of the torque being measured.

:Another-object of the invention is:to provide a
dynamometer-in which the deflection of the cas-
ing-of-a spring mounted motor is. dependent only
upon -the torque -or ‘power supplied thereby . to
eqiipment undergoing: test.

~A-further object of the invention.is.to provide
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bobbin assembly, a standard.2 is shown extending
from a main base member & A metal strap 6
rigidly supports a supporting bar or base 8.in..a
vertical position from the standard 2. A dyna-
mometer motor 10 which may be :of the-com-
pound wound direct current-type to-provide-ad-
justable but constant speeds’includes a-rotating
shaft or spindle 12 and a casing ‘{4. ‘A-vertical
attaching bar 16 is secured to-an-end of:the-cas-
ing 4 ag by means of bolts ‘18. ‘Two pairs of
crossed spring members 20 and “22, respectively,
are seeured -to the supporting har-8-and.bar-16
to furnish :support:te the motor 10. The springs
20.and 22:are angularly disposed with respect:to
each other so-as to intersect along the line:of the
axis of ;the motor shaft 12. In . addition.these
spring:straps are.resilient in.a. horizontal plane
perpendicular o :their flat portions so-that the
mounting structure is angularly -resilient .in:a
plane. perpendicular to the axis of rotation of:the
motor. While two-pairs of these springs are pref-
erably- employed: because of the additional rigidity
provided:along the motor axis, it.will.be-evident
that a single pair of such springs meet the.pri-
mary. requirements: of the invention.

- Also, secured to-the standard 2 is a supporting
bar 24 adapted to receive the. hearing -structure
26 -of a -textile spindle designated.generally -as
28 which :also:includes:a. bobbin .30-about which
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& textue thread is adapteq to be wound, The
spindle in addition includes a pulley 82 which is
engaged by a light belt 34 extending from a driv-
ing pulley 36 disposed on the shaft 12 of the
motor 0.

To the upper end of the standarg 2 is secured
a dial 38 having a scale printed thereon at 40 for
cooperation’ with an indicating arm 42 secured
to the vertical attaching bar 16. The scale 40 will
ordinarily be of the zero center type so as to in-
dicate deflection of the motor casing and arm 42
for either direction or rotation of the motor,

A damping chamber 44 is secured to the stand-
ard 2 and is preferably filled with a heavy oil or

similar fluid, A damping vane 46 is attached to"

the casing of the motor to extend into the Auid

in this damping chamber and consequently

dampen the deflection thereof as well as the in-
dication of the pointer 42.

A suitable power supply (not shown) is em-

ployed to energize the motor [0 through g speed
control device designated generally as 48,
. In performing a test with this apparatus, the
motor i8 is energized to operate at such a speed as
to drive -the spindle and -bobbin assembly 28 at
the desired testing speed. It may readily be de-
termined when the desired speed obtains by ap-
plying a tachometer to the textile spindle in the
manner well known in the art. With these con-
ditions, the casing {4 of the motor 10 will be de~
fiected .about the axis of its spindle 12. The
power required to drive the apparatus may read-
ily be calculated from the torque valve deter-
mined from the posmon of the pomter 42 on the
scale 40.

As prevmusly pomted out the deflection of the
springs with this particular construction is sub-
stantially linearly proportional to the torque out-
put of .the motor, - The characteristics of this
spring mounting correspond to an ordinary can-
tilever spring with a moment applied to the end.
Calculations well known to those skilled in the
-art result in the following formula for the
amount of torque pex unit deflection of the cas-
mg

where - » : :

M-=applied moment

#=angular deflection

BE=modulus of elastlcxty of spring maferial
b=width of spring
t=thickness of spring

N=number of springs

I=length of spring

-While.  the above. formula holds accurately for
relatively - wide deflections such as '15° or so, it
will -be advisable in many cases to calibrate the
machine with dead weights or by means of a
spring -balance. The means of doing this will
readily appear to those skilled in the art from
the further descnptlon relatmg 1o ‘modifications
of the invention.

~'While this a,pparatus of Figs. 1 through 3 is
shown as vertically mounted it will appear from

a consideration of the principles set forth that

the - dynamometer motor may ibe horizontally
mounteq if desired. - :

In the modification of the invention shown in
Figs. 4 and -5, ‘a dynamometer motor 50 has
clamps 52 rigidly secured to both ends-of its cas-
ing ‘to:in- turn engage angu]arly disposed spring
stra,ps 54, These springs are rigidly fixed to.g
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base member 56 in such a manner that the ex-
tensions of the springs intersect along the axis
of the motor, The rotatable shaft 58 of this
motor carries a puliey 60 adapted to drive a belt
62 which may be disposed to drive the rotor of
a motor 64 undergoing a test for friction losses
or the like.

An indicating arm 66 is rigidly secured to the
casing 50 in such a manner that its end nor-
mally is disposed at a zero point on a stationary
scale 68. Along the arm 66 is secured a first
end of a spring gage 16, the other end of which
engages a clamp 72. One end of the gage is
preferably supported in an adjustable manner
so that-its tension may be varieq by means of a
wing nut 74.

With this modified form of the invention the
casing of the motor 50 is deflected upwardly in
accordance with the power it transmits to the
motor 64 when driving it in a clockwise direction
in Fig. 4. However, the spring mounting ar-
rangement employed here may not be linearly
deflected by the torque over or under a range as
desired so that it it is generally preferred to
determine its value through the medium of the
spring gage 10, With the system in stable oper-
ation the nut 74 is adjusted until the indicating
arm 86 is brought to its zero position, In this
condition the tension on the spring gage 16 fur-
nishes an accurate indication of the torque out-
put of the motor §0. Although this spring bal-
ance . arrangement is breferred it will readily
appear to.those skilled in the art that weights
might be applied to the arm 66 in opposition to -
the torque acting on the casing to bring it back

-to _its normal undeflected position and in such a

case the value of the weights will indicate the
value of the forque ouftput. If desired.the ap-~
paratus may be calibrated by means of such
weights and the scale 68 marked so that the dis-
placement of the arm 66 provides an accurate in-
dication of the torque.

In the apparatus of Figs. 6 and 7 the‘m_ven‘-
tion is adapted to measure bearing friction. 'In
this case g motor 16, only part of which is shown,
drives a main shaft 18 which preferably rests
in spaced bearing supports designated as 80 -and
82, respectively. These bearings-are adapted to
keep the shaff 18 in proper alignment and pre-
vent vibration which would otherwise-seriously
interfere with the accuracy of the results. -

Secured to a base 84 which supports the beai-
ings and standards 80 and 82 is a stud 86 which
pivotally supports a lever 88. One end of. this
lever 88 is pivotally secured to a rigid base struc-
ture 80 to which is secured a bearing supporf
or cradle 92 through angularly disposed spring
members designated as 84. These spring mem-
bers 94 are angularly flexible in a plane perpen-
dicular to the,axis of the shaft 18 and.are:so
disposed that extensions thereof normally inter-
sect at the center of the axis of the shaftf.

The supporting member or cradle 92 has. an
open center portion within which may -be dis-
posed a semi-circular bearing 96 which is fo.be
tested, ' This bearing is rigidly fixed relative. o
the support member by means of set screws 98
and a weight 108 disposed on the lever 88 acts-to
press the bearing upwardly against the shaft- for
frictional engagement therewith. - Also secured
to the supportmg member 92 is an mdmatmg arm
102 which is adapted to coincide with.the zero
point of a stationary scale 1084 when the standard
is in its normal undeflected position. A spring
gage 106 is secured. to the arm 102 and & ﬁxed
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support 108 to exert a downward force on the arm
tending to bring it towards its zero position.

Spaced link members 98a are secured to the
base structure 90 and a stationary support 91
to permit the slight vertical movement of the
base structure resulting from the variations in
the upward pressure thereon while preventing
accidental rotary movement thereof as a result
of rotation of the shaft 18. To provide this re-
sult the links should be somewhat flexible in a
vertical plane.

With the shaft T8 being driven in a clockwise
direction as indicated by the arrow, its frictional
engagement with the bearing 96 will tend to
deflect; the arm 102 in a clockwise direction away
from the zero point on the scale. In order to
determine the value of the torque impressed
upon the supporting member the wing nut {10 is
adjusted to bring the arm to zero position at
which point the indication of the spring gage
{06 furnishes a measurement of the desired
torque.

With this last modification of the invention,
various different bearings may be disposed with-
in the supporting cradle 92 to have their fric-
tional characteristics determined. During the
tests the amount of force exerted on the bearing
may very readily be varied and adjusted by
changing the position of the weight 100 along
the lever 83. It will likewise appear that with
this modification balance weights might be at-
tached to the arm 102 to obtain the torque meas-
urement in lieu of employing the spring balance
108.

From the above description, the simplicity as
well as the accuracy of the dynamometer of the
present invention will be readily appreciated. As
was previously pointed out, an important feature
of the invention is that friction and lost motion
in the dynamometer mounting are substantially
eliminated. In addition the principles, described
are readily adaptable to various different torque
or power measuring problems.

Since various modifications of the specific
forms of the apparatus shown and described by
way of example will appear to those skilled in
the art, it is intended that the invention shall
be limited only by the spirit and scope of the
appended claims, :

We claim as our invention:

1. The combination in a dynamometer of a
member disposed to be acted upon by a torque
dependent upon the output of a rotating shaft, a
base, a pair of flat springs normally disposed
angularly to each other along lines intersecting
the axis of said shaft to support said member
relative to said base, said springs being angular-
ly flexible in the direction of application of a
torque acting upon said member as a result of
rotation of said shaft, and means for deter-
mining the magnitude of a torque acting on said
member by measuring the displacement of said
member due to the flexing of springs reacting to
such torque.
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2. The combination in a dynamometer of a
motor including a stationary portion and a ro-
tatable shaft for driving a rotatable member,
a base member, spring members attached to said
base member at spaced points and angularly dis-
posed to each other extending along lines inter-
secting the axis of said rotatable shaft to sup-
port the stationary portion of said motor in a
manner to permit -displacement thereof about
said axis, means on the stationary portion of
said motor for indicating its position relative to
its normal undisplaced position when its rotat-
able shaft is stationary, and means for applying
a known torque to said stationary portion in op- -
position to the torque produced by driving said
rotatable member.

3. The combination in a dynamometer of a
motor including a casing and & rotatable shaft
for driving a rotatable member, a base member,
a pair of crossed spring members engaging said
casing to support said motor from said base mem-
ber, said spring members being angularly flexible
in a plane perpendicular to the axis of said ro-
tatable shaft and normally intersecting in line
therewith, and means for indicating the displace-
ment of said casing relative to its normal un-
displaced position to provide an indication of the
torque applied to the rotatable member.

4, The combination in a dynamometer of a
motor including a casing and a rotatable shaft
for driving a rotatable member, a base member,
a pair of crossed spring members engaging said
casing to support said motor from said base
member, said spring members normally intersect-
ing in line with the axis of said rotatable shaft
and being angularly flexible in the plane of ro-
tation thereof to permit displacement of said
casing in proportion to the torque applied to the .
rotatable member, means for indicating the dis-
placement of said casing relative to its normal un-
displaced position, a stationary damping chamber
including a damping fluid therein, and a damping
vane secured to said casing and disposed in said
damping chamber to steady the displacement of
said casing.

5. In a dynamometer including a rotor
mounted for rotation on a shaft, a stationary
field member for cooperation therewith and
means on said shaft for transmitting the torque
thereof to a rotatable member, a base, means
for resiliently supporting said field member on
said base to permit displacement of said field
member in response to torque transmitted to said
rotatable member, said means comprising a pair
of flat spring members connecting said field mem-
ber and base and resilient in a direction per-
pendicular to the axis of said rotor shaft, means
for measuring the displacement of said field
member in response. o the torque transmitted
to said rotatable member, and means for damping
such displacement. :

) ARTHUR C. HAGG.

JOHN BOYD.,




